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THITED BTATES OF AMERICA
DEPARTHENT OF COMMERCE
GF?IGE OF THE ADMINISTRATOR OF CIVIL AFRONAOTICE
WASHINUTON 25, De G

T30-C28 effeotive
Haroh 16, 1962

TRCHENICAL GTANDARD CHDER

GUSJECTs ATHCRAFT WHEELS AND BRAKES

-IITRODICTION

Under Section €01 of the Civil Aeronsutice Lot of 18358, ss emended, snd Parte §, 4a,
db end € of the Civil Air Regulations dmmed pursuent thereto, the Adwinistrator of

- Cdvil Asrenautios ie enthorized to sdopt standerds for wheels intended for imstelletion

on oivil alroraft. In adopting these stendards, consideration has been glwen to oxisting
Government end industry stendards for the minimm strength end performence requirementes
for wheela intended for use on oivil airoraft. This Teohnioel Standerd Order is intopded
©o servo as a criterion by whioh the product menufesturer maey produce wheels which will
peet stendardn accepteble to the Civil Asronautios Adminletration. In liew of the chove
proccdure, wheels may be eporoved ms part of the airoraft design, in which case, tho
Siroraft menufaoturer should submit the pertinent wheel drewings end inolude them on the
mireraft drewing lists Such vheels shall comply with the strongth end performence require-
monts for whesls ps stated in this Order, erd the epproval thereof wlll be recognized by
611 Civil Aeroneutics Administration representatives.

The dbove is alao epplicable to wheel-broke combinetlons when the regulstions roquirs
thot = brake shsll be reted on e basis of kinotle enerpy capesity in order to meke 1t
oligirle for use on transport category eiroreft.

DIRESPIVE

c*nsi:m. The st.rmg‘:h and porformence regquirements for wheels sad brekes sz set
Loz “"f" in Scotions £ #nd & of the Sooiely of Antomotive Pagineers, Inc., Asromeuticsl
Btonderd Spscification AS~227A dsted Februery 1, 1952», with the exoeptions hereinafior
noted, are hereby esteblished as minimum safety staaderds for wheels or whesl-brake
worbinpgtions intended for vuse as main or nose wheels on oivii miroraft.

EXCEPTION:

Hheels or wheol-hrele combizations for non-transport cetegory airoraft emd rotor-
oreft noed pot comply with Sections E.E{c‘l}, {a], {1‘} end {g}, Baled, Sedknb; Datad
erd 5.4.7 of the sbovemmentioned speoifiontion. ZThesa sectlonms pertain to breke
tests end e wheel roll test.

®lcpics may La obieined from the Sosiety of Jutowotive Engineers, 29 Ress o9bb SLrost,
Few York, New York.
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Applioation. Whoels or wheel-breke combinations complying with the speoifioctions
appearing in this Order are hereby acoeptable for uase on oivil siroraft.

Hheels or wheelwbreke combingtions llraady approved by the Administretor may continue
to be installed by the siroraft memufeoturer on production siroraftie

- (1) for which en spplioation for originel type certifioate is mede prior to the
effeotive date of thig OUrder;

(2) the prototype of which is flown within one yeer after the effective date of
this Order; end

(3) the prototype of which iz mot flovm within one year after the effective date
of this Order if due to ocsuses beyond thé applicent's oontrol.

If on slteration or replecement invelving & chenge in type or model of wheels or
wheel-brake combinations is mede, or if an originel inetellation on en individuel
eirplane is msde, previously type certificated wheels or wheel-brake combinations

may be installed.

SPEC IFIC INSTRUCTIONS

Merkinze In eddition to the ldemtification information required in Section 3.2 of
Bpecification AS=E227A (except that "AS=227" is not reguired), each whosl end whesl-breke
ocompination shall be permenently merksed with the Teohnioal Stemdard Order designation,
CAA-TS0-L26, to identify the wheel as meeting the requirements of this Order in asccor-
dence with the menufacturer's statement of oconformance descrihed below. This identi-
fiomtion will be mocepted Ly the Clvil Asroneutlos Administretion as evidence thet
the established minimum safety requirements for the wheel haeve been met. For whesl
or vhesl-breke corbinations approved as part of the airoraeft design, no identification
marking other then the airoreft memufecturer's part or drawing number is required.

The ebove 1s also applicsble to wheel-brake corbinations when the regulations
reguire thet a bruke shell be rated on a basis of kinetio energy capaoiiy in order to
make it elipgible for use on transport category siroraft.

Daten Hegquirenmsnts. MNone.

Bffective Detos After March 15, 1952, speciflcstions contamined in this Order will
constituce the oasis for Civil Asroneutics Administretion approval of wheels or
vheel-breke combinations for use on certificated siroraft.

Devistions. BReduests for deviation from, or waiver of, the reguirements of this
Order, which effeot the basie asirworthiness of the component, showld be smbmitted for
the sppreval of the Chief, Airoraft Englnesring Division, .0ffice of Aviation Safety,
Livil Aercneutics Administration. These requasts should be eifdressed to the nearest
Regional Office of the Civil Aeromasutics Administration, Attemtien; Chief, Areraefi
Engineering Branocha

*

Copformencee The menufecturer shell furnish to the CAA, Airereft Eogineering
Divizion, Attention: W=288, Washington 26, D. C., a written statement of oonformance
signed by e responsible offiocial of his company, setting forth that the desiganated
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wheel or wheel-brake mssembly to be produced by him meet the minimum safety standards
ostablished in this Order. Immedietely thersafter, distribution of the whesls or
whoel-brake mssenblies conforming with the terms of this Order may be started and
continued. A stetoment of oonformesmos is not required feor whesl or whesl-breke
auporblies approved as part of the siroralt design.

The presoribed idemtifioation on the whesls or wheel-brake assenblies doos not
relieve the piroreft memufecturer or owmer of responsibility for the proper installe-
tion of the wheels or wheel-brake assemblies on his airoraft, nor waive any of the
requirements concerning type certifiostion of the mrurai‘t in sooordence with existing
Civil Adr Repulatione. :

If somplaints of nonconformence with the requirements of this Order ars brought
to the attention of the Civil Aeronamtios Administration, and investigation indicates
that sush complaints are justified, the Adwinistrator will teke eppropriate aotion to

roptriot the uee of the product inveolved.

Copies of this Teohnical Standerd Order and other Teohnioal Stenderd Orders may
be obtsined from the Civil Aeronemtios Ldministration, Aviation Information Office,
Hashington 2B6; De Co

Aoting Adminie ai'«ur of Giﬂ.l heronsutloa
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WHEELS AND BRATES lisued o169
MINTHUM REQUIRENENTS FOR CIVIL ATRCRAFT APPLICATIONS __JRevised 2-1-52

L

1. PURPOSE: To ppecify mindmom requirements for Adroraft Wheels and prokes for
oivil miroraft applications.

2, BSOCFE: This speoification covers minlmm requirements for wheela and brekes in
& range of sizes to accommodabe the sizes end types of standerd easingr.

S 4 E—— 2

3. GENERAL REQUIREMENTS:

Sal !.':_ﬂ_-.t-f‘l_'_i??.s end Workmenships

%,1,1 Materisls; Materials shall be suiteble for the purpose-intended., All
motals used in the construction of wheels and brakes shall be corrosicn
ragistont unless suitably plated or treated to resist corrosion durlng
stooking and normal service life. The use of dissimllar meatels, espooinlly
brass, copper, or -steel in oontesct with slumdnum, megonesium or alleys
therecf shall be avolded where practiceble,

3¢ls2 Workmenship; Worlmanship end finieh shall be in mocoordsnce with high grads
‘eirorait wheel and breke memufecturing practice.

3,2 J[dentifiertion: Eechwhesl snd sach brake mesembly shall be plelnly marked ea
Tollows, ol &8s eppliceble, in socordencs with the ratings selectsd:

Whoal Brake
futlatuies b
a) AS-227 x %
’ag Size x
e} Serial numbor ond date of manufacture i x
d) Manufaoturer's name and drewing mumber- x x
(o) Maximm stetles reting of wheel x

Markings shall be of euch charagtor that they will not be obliterated or
effacod na & result of pervice uvsepe,.

!
4, DETAIL REQUIREMENTS:

'Llnl DEB!'.[;‘D.:

4,1,1 Breke Fluid: All hydreulic brekes shall be designed end tested to operate
7th Fyorsulic brake fluid or oil epeoified for the eirplans on which the
brokes ere used.

4,1,2 Iubripcant Retainers; Sulteble retainers shall be providsd to prevent
Tubrlcont Irom resching the breking surface end to provent foreign matier
from entering the bearinga.

!

S i T i TR
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4e1ls3 Removable Flanges; All removeble flanges shall be aseembled to the wheel

in a mapner That will prevent the removeble flenge and its retaining device
from leaving the wheel in case a flat tire cocurs while the wheel is rolling,

4alo4 Adjustment: When necessary to insure safe performance, the brake mechanism

shall ©o equipped with suiteble adjustment devices.

4,2 Awphibloen Applicaticnss:

4,2,1

4a.3.1

4,3.8

4.3.5

4.0.4

dy3.0

4,3.6

Weter feals Provision shall be mads to seal the wheels of emphibiocus

alreraft to prevent entrance of water to the wheel bearings or other

portions of the wheel or brake where the presence of wetor might be

detrimental, Unsesled breke sssemblies will be permitted if all exposed

materials therein are corrosion resistent or the design iz such that

brake action and service life will not be impaired by the presence of ses
wor or fresh water, :

4,5 Comstruction:

X-Ray QEEE§1l= Cestings shall be produced under X=Ray control when a new
Toundry souroe is established, when new size or chepe cmatings are made,
or whea & change is made in foundry teshnique,

Castin#z: OCaetings shall be of high quality, olesn, scund, and free from
Flownoles, porosity, or surface defects caused by slag inclusions, exoeph
that loose sand or enitrapped gmees may be allowed when the scrviceability
of the caeting has not been impaired,

Rim Surfeces; The surface of the rim between berd seats shell be free from
deTects or casting orotrusions which will be injurious to the inmer tube,
Accentable derreseiona in rim or bead seats which might injure the tube

or cnsing shall be filled with s hard suwrface permenent filler before the
primer ceat is applied. No holes which extend entirely through the cesting
shall be filled in this mearmmer, but shell be drilled out and filled with a
flush plug. :

Rim Jointzy Joints in the rim surface end joints between rim surfeces and
demountable fianges shall be smooth, close~fitbing, and non-injurious to the
imner tube during mounting the tire or in service.

Rivets and Bolts:; iThen rivets are used, they shall be well headed-over,
and rivots or bolts coming in comtaot with the easing or tube shail be
smooth enough not to damage the tube or caging during normal operation,

Bolts and Studsy VWhen bolts end studs ere used for fastening together
sections or a wnoel, the length of the thresds for the nut extending into
and bearing apgsinst the seotions shall be held to a minirmm, and there shall
be suificlent unthreaded bearing ares %o carry the required loade

e’
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Proteotive Treatment:

4,4,1 8teel Parts: Wherever posaible all asteel parts, except breldng surfaces

End Uhose parts fabriceted from corrosion resistent stesl, shall be cediium
plated or zinc plated. Where cadrdum cor zinc plating cannot be applied,
the swriace shall be thoroughly coleaned end suwitably protected from corrosion,

4.,4.2 Aunimm Pertss All slunimm end eludime alloy parte shall be anodized or

h&ve equivalent protection from corroslon.

444¢3 Mammesium Parts: All magnesium alley parts shell receive a suitable dichropate

troatnent or have equivalent protection from corroaion.

4.,4,4 Bearings ond Breklng Surfeces The bearings and braling surfaces shall be

proceoted guring the application of finish to the wheels and bealea,

4.,4,6 Operating Cylinders: Prior to inapection tests, the cylindors whall ba-

Bultaoly Cloened o remove all metal partioles and other foreigm matter,
The eylinder »zrts shall be suitably capped to prevent entrance of foreigm
mthﬂr; -

OUALIFICATICN TESTS:

Ratings: Each design of wheel or wheel-brake asserbly shall have the
Tollowing ratings as applicable:
5 = Maximum Static load in Pounds
L = Maxdimum Limit Load 4in Pounds (L = S times the limit landing
load factor determinod from drop tests)
K.E, - Maximum Kinetic Enerpy Capacity in Foot-Pounds

Van - Mintmm Stalling Speed in M.P.He
Teste Required; Exceot es qualified by 5.5, the ratings for wheel end
Fhoel-lints nssembliss shall be substantiasted by the following tests as
applicable;

(2) Radial Load
(1) Limit
(2) Ultimate
(b) Side Losd

(1) Limit
A2) Ultinate
{o) Burst
{d4) Dynemic Torque
s) Structural Torgue
Ef] Static Fressure
{g) geoll

5.3 Exceptions:; BRetings for wheols, end wheel-breke assemblies ghall beo gub=

FEintinted by sll the tesiz described in 5.2 with the following exooptions;
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(2) Tail wheels need not be roll tested,

(b) Wnen wheels are ussd for rotorcraft, they may be given
& statie load rating of 1.5 timea 8,

(e) Overloed stops under dynemic torqus test (5,4.5b) spplies
only to wheel-bralke sasemblics for uso on transpord eirplancn
cortifionted in ecoordence with Civil Air Regulations Part Oib,

5.4 Test Requirements and Methodsy

B.d,1 Recial Load Tests This test shell consist of the application of a load
ogqiielly on both sldes of ths wheel, fo o streight axle passing through
thy hubs with the tires rortrainsd agelnst s flat non-tdeflecting surface
2o that the point of epplication of the resisting force ia centored nidway
betwoon two spokes. In applying this loed, the tire may be inflsted with
water to the specified pressure and the webler gradually bled out as the losd
ig inersased so that the pressure in the completely deflocted birve will sgual
that of the completely deflectod air inflated tire,

(2) A maximens radiel limlt load shall be determined by tost by
loading the wheel assombly to the yield rodinl lomd (1157 of
maxinum redisl Malt lowd) for throe separate appliontions
at tho same point om the whueel. Successive loadlags shell
not csuse radial perrremont set inoremsmbs of increasing mape
nltuds, and permevaont sot inorerent oousoed by the third loadw
dng rhell not exoced §f of the totel defloction under thet
load, Dollsctions and permovent sot resdings shall be talsn
8t a pulitable point on the wheel to indicate deflections of
the whaol rim at the beed ssab,

The vheel minufeeturcry shall select the limit loed for which
the vhool asasonbly will be rebed,

{(b) After determinin: the waximmm rediel limit load, the load
sghall then ba incirsssed at least to tho wlbimate load whloh
ia 1.%95 tiwmee {lo moximam radial 1liwdt load. The wheel

¢ the wltizste load for et lowst three seconds

FPar forged wisels of elther ferrous or non-fervous alloys,
tas ultinete load mey be considered te be 1.5 timea the
medman redial 1imit load,

5+4.2 G&ide Los” Toxts This feot shall sonsist of the application of a load to the
or{ticil UGS the wiwel in a dirvection parallel %o the exis of ths wheel
b, o L aide of the tire casing by meens of & blosk which shall cover
an arc of not mere then &0 degreve and whose eonbroid shall fall on & point
midwey bstrgon the rim flenge 0.D. 2ad the nomdnal Wre OW.be In epplylng
tids load, the wheel shsell be restraiszed only by the axle and the tire
way be infleted with waver o sny procswre, noet sxoseding the burst tesh
prossure, negeggery tn accomplish ths test,
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(n) A pide limit load of at least 407 of the maximum radial
lisd% lond shell be determined by test by losding the
whoel zssenbly to the yisld side load (1157 of the side
limit load). Ths requirements for loeding end permanent set
shall be the same as cutlined in peragraph G.4.1.

(b)Y Aftor debermining the aide limit load, the load shall then be
increased at least to tthe uliimats load whiech is 1,875 times
the side limit losd, Thes wheel ghall gupport the ultimate

loed for at least thres seoonds without feilure,

¥or forped wheels of elthar ferrous or nm-~ferrcus alloys,
- the ultimate load may be ecnatderad Lo bo 1.6 timos the
glde liwd®t load.

Bs4.5 Dynamie Torque Test: This test shall be perfmimed ot & sultuble inertisa

Bfake testing waohine end shall coneist ofs

(e)

(v)

()

100 breke applicstions of the wheal-brake assenbly slmulating

the stopping of en sirplane from en ind%isl braking speed of

Vgo &6 an svurage decelsration of not leas thon 10 feel psr seoond
por second such thet the kinetic emerpgy ebeorbed ner stop is not
loss then the E.B, sg detormined under Them "0% bhelow.

There necessary, to allow for dynamcmeter limltetions, the initdel
braking speed and decelerstion ma.y be varied to give an eguivalent
enorpy absorption rate.

3 additionsl breke applications performsd in accordimos wlth

{a) sbove, except that the initial wheel speod shull be increesed
sufficlontly te obbain a kinetlo energy sheorpbion per stop of
not lesas than l.20 H.E. -

The kinstin erergy of the wheel-brake assewbly shell be caleulated
ag follows exceph in oases where theore is en umequal diztribution
of bruling bebwuan maln lending whesla:

KBy = 40334 W5,

}I__-

Where K.%. = Finebtio emergy per wheel, ft. lbs.

Desipn lemding wolghi, lbs.

Power off sv.‘:alling spead, mph at see level
wt wolght (W) end landirg configuration

¥ = Wusber of main whoels

o
| . |

The assembly chall withstunc the test outlined under (2} and

(b) without fuilure, impalrment of servieesdpillty or effsotivenses,
and without requlring undue mainfonsnos. One changs of lining

is permdssible in meeting the sbove tests,
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Eeded Bursl Test: Thim test shall comsiet of e leed imposed on the vheal by

B hydrogtatic tire presawre sgual to four timsa the normal inflation
progsure required for satatie load (8). The whoal shall withstend this
toet without failure.

6.4.5 Siructurel Torque Test: The test shall consist of the spplication of

E LoT¢ue Lond tanpentially to the wheel ef redius (R), the normel rolling
radiug of ths tire undsr reted gbotie load {S). In epplying this load,
rotation of tho wheel shell be prevemted by a forge btronssithed through
ons breke but nsed nob consist solely of the brake friotion fores. The
whool-broke assembly shall withsband sither a torgue load not less thon 1.6
Sﬂr"'!i. wherae B is the mumbar of brekas psr wheel, for st leoast 3 seconds
witbout failure, or B0F of this value withoub permenent set,

5.46,8 B8talio Prossurs: The brele shell withstand a pressure equal to twice

The mAXivity operebing pressure for at least J seconds without failure.

The mewimum opernting pressura s the pressure required o hold stabically
a torqus of not less than .555R applied to wheel and shall be determined
during these testo. .

E.4,7 PRell Teat; Wheel with tire instnlled shall withstend without failure

¥ davelopmont of fatigue oracks that indicate inedequate desipgn a
roll of 1000 miles under o load not less than the statio refing of the
whnosl agd pasleoted by the menufacturer.

DESIRABLE FEATTRTS (Wob Mandabory):
Roll Test: For certein fypess of service it may be desiravly to subject the
¥hoels oF a roll test greater thsn 1000 miles in order to inerease service
life, This is coneidered desivebly for whools to be used in domestic air
cerrier type cperstions. Im such oeses the oxaoct conditions of test should
be dotermined by agreoment betwsen ths wheel manufacturer and the user.
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